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INTRODUCTION
Chronic pancreatitis (CP) is characterized by inflamma-
tion, fibrosis, and irreversible histological damage re-
sulting in the progressive destruction of the exocrine 
and endocrine functions of the pancreas. The estimated 
overall incidence and prevalence rate of CP in different 
geographic locations range between 4 and 7.7/100000 
and 13.5 and 41.7/100000, respectively (1-4).

Alcohol abuse is the most common cause of CP in 
Western countries and is responsible for 60–90% of cas-
es; however, this rate is decreasing (5). Other etiological 
factors are obstruction, autoimmunity (2–4%), and he-
reditary and genetic predisposition. Some anatomical 
variants such as pancreas divisum may also be a caus-
ative factor (6). In some Asian countries, such as India, 
the most frequent forms are tropical pancreatitis and 

pancreatitis of unknown etiology, which is also called 
idiopathic CP (ICP) (7,8). 

To the best of our knowledge, there are no epide-
miological or clinical data about the etiology of CP in 
Turkey. Therefore, in the present retrospective cohort 
study, we aimed to report the demographic and clini-
cal characteristics, etiological factors, and outcomes of 
different treatment modalities in a series of CP patients 
followed in our center.

MATERIALS and METHODS

Patients
We performed a retrospective chart review of patients 
who were diagnosed with CP between October 2007 
and May 2013. One hundred sixty-eight patients, 136 
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ABSTRACT

Background/Aims: There are no clinical data available about chronic pancreatitis (CP) on a series of patients of 
sufficient number in Turkey. In this study, the etiology and clinical features of CP were evaluated in one center, 
which is a tertiary referral hospital.
Materials and Methods: The files of 168 patients who had been diagnosed with CP in our Medical Faculty be-
tween October 2007 and May 2013 were retrospectively analyzed. The etiological factors, symptoms, complica-
tions, and treatment methods were analyzed.
Results: The most common etiological factor was alcohol abuse (39%). The average age±SD was 46±15.2 years, 
and the male:female ratio was 4.2:1 (it was 2.6:1 for other etiologies except alcohol abuse and 15.5:1 in alcoholic 
CP patients, p<0.05). The most frequent complication was diabetes mellitus (44%). The smoking rate was sig-
nificantly higher in CP patients with pancreatic calcification (p<0.05). One-third of the patients received various 
types of endoscopic treatment. During a mean follow-up period of 42±13 months (range, 6–55), pancreatic 
cancer was detected in four patients (2.3%).
Conclusion: In majority of the CP patients, the etiology is alcohol abuse in Turkey. The development of diabetes 
is the most frequent complication of CP, which is independent of the etiology. 
Keywords: Chronic pancreatitis, theraphy, endosonography
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(81%) of them being males, were included. Etiological factors, 
symptoms, complications, and treatment modalities were ob-
tained from their medical records.

Definitions
The diagnosis of CP was based on a typical medical history and 
radiological findings of either pancreatic calcification defined 
by computed tomography (CT) or pancreatic ductal changes 
reported by the findings of endoscopic retrograde pancreatog-
raphy or endosonography (EUS). Patients who were diagnosed 
with the guidance of EUS were assessed according to the Rose-
mont criteria (9). This classification includes major criteria A (hy-
perechoic foci with shadowing and calculi of the main pancre-
atic duct), major criteria B (lobularity with honeycombing), and 
minor criteria (lobularity without honeycombing, hyperechoic 
foci without shadowing, cysts, stranding, an irregular contour 
of the main pancreatic duct, dilated side branches, dilatation 
of the main pancreatic duct, and hyperechoic margin of the 
main pancreatic duct). Only patients who were classified as 
having “consistent CP” according to the Rosemont criteria were 
included. Those who were classified as having “suggested CP” 
and “indeterminate CP” were excluded.

The diagnosis of autoimmune CP was based on the criteria 
proposed by the Japan Pancreas Society (10). Patients with ob-
structive pancreatitis secondary to the obstruction of the pan-
creatic duct due to pancreatic cancer were excluded. 

Other possible risk factors for the development of CP were 
evaluated by laboratory tests (hypercalcemia or hypertriglyc-
eridemia) and by radiology [magnetic resonance cholangio-
pancreatography (MRCP)], including both biliary and pancre-
atic ducts.

When no clear etiology was evident based on the history, lab-
oratory tests [including genetic tests, such as those for cystic 
fibrosis transmembrane conductance regulator (CFTR), serine 
peptidase inhibitor Kazal-type 1 (SPINK1), or serine protease 1 
(PRSS1)], or imaging studies, a diagnosis of ICP was made. All 
patients diagnosed with ICP were further investigated for ge-
netic mutations (CFTR, SPINK1, or PRSS1). 

Dilatation of the main pancreatic duct was defined as being 
≥3.5 mm in the body or ≥1.5 mm in the tail (9). It was accepted 
as being large-duct disease when the dilatation was ≥7 mm 
and as small-duct disease when it was ≤3 mm (11). Minimal 
change CP is defined as a syndrome of pancreatic abdominal 
pain with no or slight structural changes detected on imag-
ing but with histological inflammation and fibrosis compatible 
with CP (12). 

Methods
The following data were obtained from all patients: present-
ing symptoms; onset of symptoms; prior and current medi-
cations; presence of complications such as diabetes mellitus, 

pseudocysts, biliary obstruction, splenic vein thrombosis (SVT), 
duodenal stenosis, and pancreatic cancer; and type of any en-
doscopic or surgical treatment and its effect on outcomes. The 
etiology of CP was identified from medical records and classi-
fied using the TIGAR-O system (13). Alcohol-related pancreatitis 
was defined by a daily intake of more than 60 or 80 g of ethanol 
for women or men, respectively, for more than 5 years.

A diagnosis of pancreatic cancer had to be supported by a his-
tological examination of surgical specimens or a fine-needle 
biopsy.

The PRSS1 and SPINK1 mutations were investigated by poly-
merase chain reaction (PCR), and the CFTR mutation was ex-
amined by PCR direct sequencing in the ICP group (14,15).

Information on ethics committee approval cannot be provided 
because this study was retrospective.

Statistical analysis
Data were collected by a statistical software package (SPSS 
15.0 for Windows, IBM Corp.; New York, USA) and are expressed 
as means, with standart deviation (SD) of the mean calculated 
when appropriate. Categorical variables were compared using 
Fisher’s exact test, and results are expressed as p values.

RESULTS

Etiology and clinical characteristics of patients
One hundred sixty-eight patients (136 males and 32 females, 
mean age 46±15.2 years) were included. The mean disease du-
ration was 59 (min 12, max 120) months. The median number 
of attacks of pancreatitis was 4 (0–30). The etiological factors 
were as follows: alcohol abuse in 66 patients (39%), hyperlip-
idemia in 14 (8.3%), smoking in 14 (8.3%), and autoimmune 
pancreatitis in 6 (3.5%). There were two cases of each of the 
following: hyperparathyroidism, pancreatitis secondary to ab-
dominal trauma, duodenal wall cyst, and CFTR mutation. In 
the remaining 60 (35.7%) patients, no etiological factor could 
be identified, so they were accepted as being idiopathic. The 
three most common mutations (SPINK1, PRSS1, and CFTR) 
were analyzed in the ICP group, and the CFTR mutation was 
found to be homozygotic in two patients. The main presenting 
symptom was abdominal pain (156 patients, 92.8%), and other 
symptoms were nausea, vomiting, jaundice, and weight loss as 
presenting complaints. A comparison of CP patients with alco-
hol abuse and CP patients due to other etiologies is shown in 
Table 1. There was a significant predominance of males in the 
alcoholic pancreatitis group (male:female ratio 15.5:1). 

When patients were evaluated according to the morphology 
of the main pancreatic duct, 36 patients (21%) had large-duct 
disease and 132 (79%) had small-duct or minimal-change dis-
ease. A comparison of CP patients with large-duct and small-
duct/minimal-change diseases is shown in Table 2.
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Complications
Complications were as follows: diabetes in 74 patients (44%), 
pseudocysts in 58 (34.5%), biliary obstruction in 36 (21.4%), SVT 
in 22 (13.1%), and duodenal stenosis in 4 (2.3%) patients. In the 
follow-up period of 42±13 months (range, 6–55 months), four 
patients with ductal adenocarcinoma were diagnosed, which 
indicated an annual incidence of cancer of 0.7%. There was 

no significant difference regarding the rate of complications 
between the alcoholic CP group and the group with CP due 
to other causes (p>0.05). There was a significantly higher rate 
of smoking in the alcoholic CP group than in the other group 
(p<0.05). The rate of pancreatic calcifications was 29.8% (n=50, 
42 males and 8 females) in the whole group. Comparisons be-
tween patients with and without calcifications are shown in 
Table 3. There was a significantly higher rate of smoking in the 
group of patients with calcifications (p<0.05), but in general, 
there was no significant difference in the rate of complications 
between these two groups (p<0.05).

Radiological findings
All patients underwent abdominal ultrasonography. The most 
common sign on ultrasonography was a dilated main pancreatic 
duct, which was noted in 96 patients (57%), and pancreatic atro-
phy was found in 76 patients (45.2%). One hundred ten patients 
underwent abdominal CT (65%). Dilatation of the main pan-
creatic duct and pancreatic atrophy were noted in 82 patients 
(74.5%) and 66 patients (60%) of them, respectively. MRCP was 
performed in 66 (39%) patients. Dilatation of the main pancre-
atic duct was seen in 36 (54.5%) of them, and stones in the main 
pancreatic duct were noted in 14 (21%) of them. Endoscopic ret-
rograde cholangiopancreatography (ERCP) was performed in 64 
(38%) patients. Dilatation of the main pancreatic duct and stones 
in the main pancreatic duct were noted in 56 (87.5%) and 20 
(31.2%) of these patients, respectively. 

One hundred ten (65.4%) patients were diagnosed by EUS, and 
the most common findings were hyperechoic foci with shad-
owing and calculi of the main pancreatic duct, which were 
noted in 40 (36.3%) and 20 (18.1%) of them, respectively. 

Endoscopic and surgical management
There was a need for narcotic analgesics for abdominal pain in 
35.7% (n=60) of the patients during the follow-up period. En-
doscopic therapy was performed in 64 (38.1%) patients. Stent-
ing procedures were as follows: choledochal stenting with 
plastic stents in 36 patients, stenting of the main pancreatic 
duct with fenestrated plastic stents in 34, and multiple stenting 
of the choledochus in four. EUS-assisted celiac block was per-
formed in 24 (14.2%) patients. Linear EUS-assisted cystoenter-
ostomy was performed in 24 (14.2%) patients. In four patients 
(2.4%) extracorporeal shock wave lithotripsy was performed 
for stones in the pancreatic duct. Surgery was performed for 
pain control in 10 (6%) patients in whom medical and/or endo-
scopic treatment failed. These procedures were as follows: the 
Whipple procedure in six patients and the Frey procedure in 
four. There were no significant differences in the rates of surgi-
cal or endoscopic treatment between the alcoholic and non-
alcoholic CP patient groups (Table 1).

DISCUSSION 
Chronic pancreatitis is an irreversible inflammatory disease 
with ongoing destruction of the pancreatic tissue resulting in 

 Total Alcoholic Non-alcoholic p 

Patients 168 66 (39%) 102 (61%)

Male:female 4.2:1 15.5:1 2.6:1 <0.05

Disease duration  59 (12–120) 50 (12–108) 52 (12–120) <0.05 
(min–max, months)

Mean age±SD, years 46±15.2 50±8.9 45.7±17.5 NS

Smoking 72 (42.8%) 42 (63.6%) 30 (29.4%) <0.05

Complications 

- Diabetes 74 (44%) 34 (51.5%) 40 (39.2%) NS

- Pseudocyst 58 (34.5%) 20 (30.3%) 38 (37.2%) NS

- Biliary obstruction 36 (21.4%) 12 (18.1%) 24 (23.5%) NS

- Splenic vein thrombosis 22 (13.1%) 6 (9%) 16 (15.6%) NS

- Pancreatic cancer 4 (2.3%) 2 (3%) 2 (1.9%) NS

- Duodenal stenosis 4 (2.3%) 2 (3%) 2 (1.9%) NS

Calcification 50 (29.7%) 26 (39.3%) 24 (23.5%) NS

Endoscopic treatment 64 (38.1%) 26 (39.3%) 38 (37.2%) NS

Surgical treatment 10 (5.9%) 4 (6%) 6 (5.8%) NS

NS: not significant

Table 1. Comparison of alcoholic and non-alcoholic chronic pancreatitis 
patients by clinical features and complication rates

  Small-duct/
 Large-duct minimal-change  
 (n=36, 21%) (n=132, 79%) p 

Mean age±SD, years 49.9±8.2 42.8±12.7 <0.05

Male:Female 32:4 104:28 <0.05

Smoking (n, %) 34 (94%) 38 (28.7%) <0.05

Etiology (Alcohol, %) 34 (94%) 32 (24.2%) <0.05

Complications

- Pseudocyst 18 (50%) 40 (30.3%) NS

- Diabetes 20 (55.5%) 54 (40.9%) NS

- Biliary obstruction 10 (28%) 12 (9%)  <0.05

- SVT 10 (28%) 12 (9%) <0.05

Treatment modality

- Endoscopic treatment 34 (94%) 30 (22.7%) <0.05

- Surgical treatment 10 (28%) 0 <0.05

NS: not significant; SVT: splenic vein thrombosis

Table 2. Comparison of large-duct and small-duct/minimal-change 
chronic pancreatitis by clinical features and complication rates
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attacks of abdominal pain, exocrine and endocrine insufficien-
cy, or both. Alcohol abuse, which is the most common etiologi-
cal factor of CP in Western countries, was reported in 60–70% 
of CP patients, but in Asia the majority of CP cases are either 
related to tropical pancreatitis or idiopathic (7,16-18). 

In our series, 39% of CP cases were alcoholic, the rate of ICP was 
just 35.7%, and nearly all of the alcoholic pancreatitis patients 
were male (62/66, 94%). The rate of autoimmune pancreatitis 
was 3.5%, which is similar to that in previous reports (19,20). 
Compared with westernized countries, the main etiological 
factor is the same in Turkey. Some studies suggest that genetic 
mutations may be the underlying causes in those with early-
onset ICP (13,14). In Turkey, there have been no reports pub-
lished on hereditary pancreatitis. In our study, the three most 
common mutations (SPINK1, PRSS1, and CFTR) were analyzed 
in the ICP group and the CFTR mutation was found to be ho-
mozygotic in two patients. This result may be caused by ge-
netic differences between the Turkish population and those in 
different geographic areas or the small number of patients in 
our ICP group. On the other hand, tobacco use is an indepen-
dent risk factor for the development of CP (21,22). In our study, 
cigarette smoking was found to be the only risk factor in 14 
patients (8.3%). It seems that the etiology of CP in Turkey bears 
more resemblance with European countries rather than Asian 
countries.

In our series, the proportion of alcohol-related CP (ACP) was 
significantly higher among males than females (94% vs. 6%, 
respectively), and the smoking rate was significantly higher 
in the ACP group (63.6%), so the characteristics of CP associ-
ated with drinking and smoking habits were more common 
in males (23-25). Other associated factors (i.e., obstruction and 
auto-immunity) were more commonly observed in females. 
Alcohol use and smoking may exacerbate the course of CP in 
males. It was shown in previous studies that alcohol use could 
result in pancreatic fibrosis by activating stellate cells, and also 
that smoking is related to premature calcification (25-27). In our 
series, calcification was found in 29.7% of patients and the rate 
of smoking was significantly higher than in the group without 
calcification, which agrees with other studies (23-25).

There was a predominance of males in the group with large-
duct disease in our study, which is a finding compatible with 
the literature (28). Alcohol and tobacco use and complications 
such as SVT and biliary stenosis were significantly commoner in 
the large-duct disease group when compared with the small-
duct/minimal-change disease group. The higher rates of SVT 
and biliary stenosis in this group may be due to the increased 
rate of inflammation and fibrosis secondary to cigarette smok-
ing. Also, the rates of endoscopic and surgical procedures were 
higher in the large-duct disease group, as was expected.

Endosonography is increasingly used in the diagnosis of CP. 
A few studies have attempted to evaluate the findings of EUS 

extensively in CP patients. In this study, it was found that even 
in patients with an absence of pancreatic calcification, which 
is the cardinal manifestation of CP, there is still a strong cor-
relation with EUS and histopathological findings (29,30). EUS is 
a routine procedure in our clinic in patients with a suspected 
diagnosis of CP. In the case of suspected pancreatic malignan-
cy we perform endoscopic ultrasound-fine needle aspiration 
(EUS-FNA) to exclude malignancy. The Rosemont classification 
consists of diagnostic criteria for CP based on the findings of 
EUS. However, the Rosemont classification for the diagnosis 
of CP was not found to be superior to standard EUS criteria 
in some studies (31,32). In our series the majority of patients 
(n=90, 53.5%) were classified as “consistent with CP” accord-
ing to this classification. When these patients were classified 
according to the definition of CP of the North American Pan-
creatitis Study 2 (NAPS2) (33) group, 70 patients (78%) showed 
ERCP findings according to the Cambridge classification, CT, 
or MRCP findings, whereas 16 patients (18%) had histopatho-
logical findings obtained by EUS-FNA. Only four patients were 
diagnosed with the guidance of EUS. The patients who were 
diagnosed with the guidance of EUS by the Rosemont crite-
ria were also evaluated by the other diagnostic models. These 
data are shown in Table 4.

 Calcific  Non-calcific 
 pancreatitis pancreatitis  
 (n=50, 29.8%) (n=118, 70.2%) p 

Male: Female 42:8 94:24 NS

Mean age±SD, years 48.8±10.9 46.8±16.2 NS

Disease duration  50 (12–108) 52 (12–120) NS 
(min–max, months)

Smoking 32 (64%) 40 (34%) <0.05

Complications

- Diabetes 28 (56%) 46 (38%) NS

- Pseudocyst 16 (32%) 42 (35%) NS

- Biliary obstruction 12 (24%) 24 (20%) NS

- Splenic vein thrombosis 2 (4%) 20 (12%) NS

NS: not significant

Table 3. Comparison of calcific and non-calcific chronic pancreatitis by 
clinical features and complication rates

Method Male (n, %) Female (n, %) Total (n, %)

Histology (EUS-FNA) 12 (19%) 4 (15%) 16 (18%)

Imaging 52 (81%) 22 (85%) 74 (82%)

Total 64 26 90

Imaging includes CT, MRCP, and ERCP
CT: computed tomography; MRCP: magnetic resonance cholangiopancreatography; 
ERCP: endoscopic retrograde cholangiopancreatography; EUS-FNA: Endoscopic 
Ultrasound-Fine Needle Aspiration

Table 4. Patients who were diagnosed in respect of  Rosemont classification 
with EUS guidance evaluated based on other diagnostic models
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In our series the most common complication was diabetes, 
which was detected in 44% of patients. The frequency of dia-
betes in CP is reported to be 40–70%, increasing with disease 
duration (18,34). Diabetes is generally a late complication of 
CP and its frequency is correlated with disease duration and 
also with the severity of parenchymal destruction. In prospec-
tive cohort studies the cumulative incidence of diabetes in CP 
is reported to be 50% and 80%, respectively, 10 and 25 years 
after the diagnosis of CP. Distal pancreatectomy and the early 
appearance of pancreatic calcifications are reported to be in-
dependent risk factors for the development of diabetes in CP 
(35). In some studies alcohol consumption is found to be a risk 
factor for diabetes as well (36). In our study we did not find a 
difference according to the rate of diabetes in alcoholic and 
non-alcoholic CP patients. This could be due to short disease 
duration or the insufficient power of the study. Pseudocysts 
have been reported to be the second most common com-
plication of CP (7,19,37,38). In the present study pseudocysts 
were also common (34.5%), but there was no significant dif-
ference in the rate of pseudocysts between the alcoholic and 
non-alcoholic groups. 

We cannot estimate the prevalence of exocrine insufficiency 
because pancreatic function tests were not available in our 
university, although Western studies have found that exocrine 
insufficiency is a common complication of CP (14–48%) (36,37).

Pain is usually the cardinal symptom of CP and is difficult to 
manage. Medical therapy options are limited and are unsuc-
cessful/fail in most cases. In a retrospective case study of a 
duration of four years, the rate of surgery for pain control in 
patients who were using opioids was 36.5% (19). In our series, 
the rate of opioid use was 35.7% (60 patients) and the need 
for surgery for pain control occurred in 16.6% (10 patients) of 
opioid users. In fact, one of the distinct findings of our series 
was the low rate of surgery for pain control (6%). The rate of 
surgery was reported to be 31% in a United States cohort and 
8.2% in an Asian cohort (16,34). The low rate of surgery in our 
series could be a result of our insufficient cooperation with the 
surgical team for the management of these patients. Another 
reason could be the limited number of surgeons specializing in 
pancreatic surgery in Turkey.

The endoscopic management of CP consists of ERCP per-
formed for the treatment of obstructions or stones in the pan-
creatic duct, pain control with celiac block assisted by EUS, or 
treatment of local complications (38). In our study, endoscopic 
therapy was also performed in 64 (38.1%) of the 168 CP pa-
tients, which is a similar rate to other studies (18,34).

Chronic pancreatitis is a well-known risk factor for pancreatic 
cancer. The incidence of pancreatic cancer during the course of 
CP has been reported to range from 1.1% to 3% in the Western 
countries (34,36,39-41). The cumulative risks were reported to 
be 1.8% and 4%, respectively, 10 and 20 years after diagnosis 

(36). In our study the overall incidence of pancreatic cancer 
was 2.3%, which is similar to that in several Western studies 
(37,41,42).

This study has several strengths and weaknesses. Limitations 
include the small sample size, cross-sectional cohort, and sin-
gle-center and retrospective nature of the study. Strengths in-
clude the unique features of this study, such as the fact that it 
is the first example of a nationwide study and the first genetic 
analysis of ICP patients. Multicenter and prospective studies 
with larger sample sizes are needed on this topic. 

In conclusion, the most common etiology of CP in our series 
is alcohol consumption (39%), but 35.7% of patients remain 
idiopathic. The most common complications are diabetes and 
pseudocyst formation, independent of etiology. Rates of SVT 
and biliary stenosis were significantly higher in large-duct dis-
ease patients. Surgical treatment for CP was infrequently used 
in our series. In addition, our study shows that ICP patients 
have a lower incidence of genetic mutations.
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